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© A microcomputer having: a register-set portion 
provided with a plurality of register sets having a 
plurality of registers, a first memory means (44) for 
storing select data for selecting said register-sets, a 
register-set selection means (41) for selecting said 
register-sets in accordance with said select data 
stored in said first memory means, a second mem- 
ory means (52) for storing select data change data 
for changing the selection of said register sets, a 
third memory means (44) for storing, for the purpose 
of reservation, said select data stored in said first 
memory means, and an arithmetic means (62) for 
performing predetermined operations using said se- 
lect data stored in said first memory means (44) and 
said , select data change data stored in said second 
memory means (52) and supplying the results of the 
predetermined operations to said first memory 
means (44) to change said select data. 
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BACKGROUND OF THE INVENTION 



The present invention relates to a microcom- 
puter, and more particularly to a microcomputer 
provided with a device for controlling the switching 5 
of tasks when a main program is processed. 

The interrupt processing procedure for a micro- 
computer relevant to the present invention is de- 
scribed hereinbelow. 

As shown in FIG. 5, when a reception 12 of an io 
interrupt is made while a program 11 Js being 
processed, an interrupt receiving process 1 3 is 
started. In the interrupt receiving process 13, a 
program status word (hereinafter referred to as 
PSW) indicating status of a main program which 15 
includes flag information is first reserved. This 
PSW is reserved in a rewritable memory indicated 
by a stack pointer (hereinafter, referred to as SR). 
Further, information of a program 'counter 
(hereinafter referred to as PC) of, the main program f i 20 
is reserved in a stack. Subsequently, for assigning 
a program to be processed by the interrupt, vector f 
information indicating which interrupt requirement 
is read from a program memory and stored in the 
PC. ... 25 

After such an interrupt receiving process 13 
has been completed,, a. register saving process 14 
is carried out. In. the process 14, the content of a 
register used immediately before the interrupt re- 
ception during the main' program process 1 1 is 30 
stored in another rewritable memory. Thereafter, a 
regular interrupt process 15 is executed! 

Upon completion of the interrupt process 15, a 
return process 16 to the main program is carried 
out. In this return process' J 6, the' content of the . 35 
register which has been saved in the rewritable 
memory is again returned to arid stored Vi the 
register. ^ ' ( ' .\ \\ 

Subsequently, an interrupt return process .17 
reads PC information and PSW information of the 40 
main program stored in the stack.. The thus read 
PSW information is written into PSW without modi- 
fication whereas the PC information is written into 
PC. Thereby, the return to the main program 18 
which has been executed at the time of reception 45 
of the interrupt process is effected. 

However, the above-described microcomputer 
had the following problems. In the case where the 
interrupt process is carried out, a process for sav- 
ing the register used in the main , program to the so 
memory as described above is required. Normally, 
there is a plurality of registers, and time is needed 
for reserving the data stored in all registers. Fur- 
thermore, the memory for storing the data com- 
prises a rewritable memory. Normally, a data RAM 55 
is used. Since it takes time for the writing into the 
data RAM, it also takes time for the storage. 



Moreover,, in order to return to the main pro- 
gram after completion of the interrupt process, it is 
necessary to have the return process for again 
storing the content of the register which has been 
saved in the rewritable memory to the. register. As 
mentioned above, the register saving and return 
processes become necessary for relative every in- 
terrupt. The proportion of this processing relative to 
the whole interrupt process "tends to increase as 
the number of registers increases. In the past, the 
saving and return process of the register have 
been carried out by executing a command from a 
CPU. 

As a result, much time is taken to switch the 
tasks by the interrupt so that it becomes difficult to 
construct a system suitable for real time process- 
ing. Such a problem likewise occurs not only in the 
interrupt process but in the case of shifting from a 
main program to a subroutine program. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the present inven- 
tion to provide a microcomputer which can shift 
processing to an interrupt processing or a subrou- 
tine program at high, speeds to improve real time 
processing. 

According to the present invention, there is 
provided a microcomputer comprising a register- 
set portion provided with plural sets of register sets 
having a plurality of registers; a first memory 
means for storing select information for selecting 
the register-sets; a register . selection , means for 
selecting the register : sets in accordance with the 
select information stored in the first memory 
means; a second memory means for storing select 
change information for changing the selection of 
the register-sets; a third memory 'means for storing, 
for the purpose of reservation, the. select informa- 
tion stored in . the first memory means; and 
arithmetic means for performing predetermined op- 
erations using the select information stored in the 
first memory means and the select change in : 
formation stored in the second memory means and 
supplying the results of operations to the first 
memory means to change the select information. 

At the time of interrupt processing, the select 
information stored in the first memory means is 
reserved in the third memory means, the predeter- 
mined operations are performed between the select 
information and the select change information 
stored in the second memory means, and the 
results of operations are supplied to the second 
memory means to change the select information, 
whereby the selection of the register-sets is 
changed. As described above, in the interrupt re- 
ceive process, the change of the register-sets when 
the interrupt is processed is automatically per- 



2 



3 



EP 0 622 732 A1 



4 



formed without the intervention of a command from 
the CPU or the like. Therefore, the burden on 
programming for the interrupt processing is re- 
lieved, and in addition, the interrupt receive pro- 
cessing is speeded up. ' 

This operation is carried out not only in the 
case of shifting from a main program process to an 
interrupt process but also in the case of shifting 
from a main program process to a' subroutine pro- 
gram. 

BRIEF DESCRIPTION OF DRAWINGS 

In the accompanying drawings: 
FIG. 1 is a block diagram showing the construc- 
tion of a microcomputer according to one em- 
bodiment of the present invention: 
FIG. 2 shows an operation flow showing a pro- 
cessing procedure when an interrupt occurs in 
the microcomputer; 

FIG. 3 shows an operation flow of register-set 
states when an interrupt occurs in the micro- 
computer; 

FIG. 4 shows an operation flow of other register- 
set states when an interrupt occurs in the micro- 
computer;' and 

FIG. 5 shows an operation " flow of register-set 
states when an interrupt occurs in a microcom- 
puter relevant to the present invention. 

DESCRIPTION OF THE PREFERRjED EMBODI- 
MENTS 

One embodiment of the* present invention will 
be described hereinbelow' witft reference to the 
drawings. FIG. 1 shows the construction of a sec- 
tion where interrupt' processing 'is performed in a 
microcomputer according ^ ' the" present embodi- 
ment. / '""V.".. - 

n sets (n is an integer more than 2) of register 
sets composed of m (m is an integer more than 2) 
registers are provided. A' register-set selector 41 
selects from among a plurality of register-sets 31 
to 3n. 

The register-set selector 41 performs the se- 
lection in accordance with information from a select 
data memory 44. 

The select data memory '44 stores PSW in- 
dicating the status of the main program. This PSW 
includes register-set select data 42 indicating which 
register-set should be selected, and flag data 43 
indicating a carry or the like resulting from various 
operations. 

An interrupt memory 63 stores the content of 
the select data memory 44 which has been used 
during the main program processing at the time of 
the interrupt. 



A program memory 54 stores vector data 51, 
register-set select data change data 52 and regis- 
ter-set select change enable data 53. Of these 
data, the vector data 51 relates to a leading ad- 
5 dress of an interrupt service routine. The register- 
set select data change data 52 indicates data to be 
added to the register-set select data 42 described 
later, and is used to obtain information indicating a 
register-set to be selected at the time of the inter- 
w rupt. The register-set select change enable data 53 
indicates permission or denial of the change of the 
register-set select data 42. 

A switching device 61 is opened and closed 
according to the' register-set change enable data 
75 53. When the change is enabled, the switching 
device 61 is opened to supply the register-set 
select change enable data 53 to the ALU. 
(ARITHMETIC AND LOGIC UNIT) 62. 

The ALU 62 adds the register-set select 
20 change enable data 53, supplied from the switching 
device 61 at the time of the interrupt and the 
register-set sblect data '42 supplied from the select 
data memory 44, and supplies the result thereof to 
the select data memory 44 to rewrite the register- 
25 set select data 42. 

The interrupt processing operation in the 
present embodiment provided with the construction 
as described above will ' be' described with refer- 
ence' to FIG. 2 showing a procedure of the pro- 
30 cessing and FIG. 1 mentioned above. 

When a request 22 for the interrupt processing 
is received while a main program 21 is being 
processed, an interrupt receiving process 23 is 
started. In the interrupt receiving process 23, the 
35 register-set select data 42' stored in the select data 
memory 44 and the flag data 43 are stored and 
reserveid iri'an interrupt time memory 63. A storage 
place at thaV time is indicated by SP. Data of PC 
not shown is also reserved in a stack. 
40 From among the data, stored in the program 

memory 54, the register-set. select change enable 
data 53 is read and supplied to the switching 
device 61. When the change of the register-set 
select data is permitted, the switching device 61 
45 opens. Thereby, the register-set select data change 
data 52 supplied to the switching device 61 is 
outputted to the ALU 62. The register set is some- 
times not used in dependency of the interrupt 
processing. In such a case, the register-set select 
so data 42 need not be rewritten, and therefore, the 
register-set select change enable data 53 to close 
the switching device 61 is outputted. 

ALU 62 is supplied with the register-set select 
data 42 outputted from the select data memory 44, 
55 and the register-set select data change data 52 is 
added to the register : set select data 42 and then 
outputted. 
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The thus added result is supplied as new regis- 
ter-set select data to the select data memory 44, 



ter set 31 is again selected. Thereafter, in the 
process of the, interrupt 2, the register-^set select 



and the register-set select data 42 is rewritten. 

The vector data 51 read out of the program 
memory 52 is stored in PC. 

By the interrupt receiving process. 23 as de- 
scribed, the register-set select data 42 stored in 
the select data memory 44 is changed so as to 
select a register set different from that at the time 
of the interrupt. Thereby, it is possible to execute 
the regular interrupt process 24. 

Upon completion of the interrupt process, an 
interrupt return command (RETI) is executed to 
effect the interrupt return process 25. The PC data 
reserved in the stack . is read. Further, PW data 
including the register-set select data 42 reserved in 
the interrupt memory 63 and the flag data 43 are 
also read. The thus read PSW data is written into 
the select data memory 44 without modification. 
PC data is written into PC. This returns to /the main 
program 26 which has been executed at the time 
of the interrupt reception. 

Various modes are conceived by which one of 
register-sets 31 to 3n is selected by the interrupt. 

For example, in the mode shown in FIG. 3. a 
multiple interrupt can be made.. Register-set select 
change enable data 53 .''1 " is added to the regis- 
ter-set select data 42 every, interrupt. In the main, 
program processing (a nesting level is. 0),.the regis- 
ter set 33 is used. When the interrupt (level 1) is 
made, 1 is added to the register-set select data 42, 
and the register set 34 is used. When the interrupt 
(level 2) is further made, 1 is added to the register- 
set select data 42, and the register set 35 is 
selected. In this manner, the multiple, interrupt from 
level 1 to arbitrary level i (i is an integer more than 
2) can be made. Thereafter, in the interrupt return, 
the route returns to an original main program., in 

order of level i - 1 2, 1, 0 from level i. In the 

return process, since the register-set select data 42 
prior to the reception of the interrupt process which 
has been reserved in the interrupt time memory 63 
is written into the select data memory 44, the 
return can be made without performing operations 
such as an addition process. 

In the mode of the interrupt process shown in 
FIG. 4, the corresponding relationship between a 
register set 0 used in advance in the main program 
and register sets 33, 34 and 36 used in the respec- 
tive interrupt processes 1 to 3 is fixed. In this case, 
the multiple interrupt can not.be made unlike the 
mode shown in FIG. 3. 

The register set .31 is selected during the pro- 
cess of a main program. The register-set select 
data 42 "2" is added to the register-set select data 
change data 52, and the register set 33 is selected. 
Upon completion of the process of the interrupt 1, 
the route returns to a main program and the regis- 



data 42 "Z" is added to the register-set select data 
change data 52, and the register set 34 is selected. 
5 After completion of the. former, the route returns to 
a main program, thus returning to the register set 
31. In a similar manner, when the interrupt 2 is 
processed, the register-set select data 42 is added 
to the register-set select data change data 52. and 
w the register set 34 is selected. After returning to 
the main program and when the interrupt 3 is 
processed, the register set 36 is selected. 

As described above, in the mode of the inter- 
rupt process shown in FIG. 4, the register-set se- 
15 lect obtained by adding the register-set select data 
change data 52 to the register-set select data 42 
every occurrence of the interrupt indicates a regis- 
ter set to be selected directly. 

According to the aforementioned present em- 
20 bodiment, a burden on a programming necessary 
for the processing, at the time of the interrupt is 
relieved. More specifically, plural sets rjf register- 
sets are provided, and select data of a register-set 
Ao be selected at the. time of the interrupt is added 
25 to the register-set select data change data whereby 
the register-sets can be automatically switched 
without the intervention of a command, from the 
CPU, and the processing can be speeded up. As a 
result, even if times of using registers increase, it is 
30 possible to process the interrupt in real time. 

The above-described embodiments are one ex- 
ample, and the present invention is not limited 
thereby. For example, while in the above embodi- 
ments, the interrupt processing has been . de- 
35 scribed, it is to be noted that also in the case of 
shifting to a subroutine program during the pro- 
cessing of a main, program, the present invention 
can be applied. Also in this case, similarly to the 
interrupt process, the content stored in the select 
40 data memory 44 is reserved in the interrupt mem- 
ory 63, and the register-set select data 42 and the 
register-set select data change data 52 are added 
so that new register-set select data is written into 
the select data memory 44. Further, in the present 
45 embodiment, the register-set select data change 
data 52 is added to the register-set select data 42 
to obtain select data after changing. However, it is 
to be noted that a method for operation is not 
limited to addition but other methods for operation 
so such as subtraction,, multiplication and the like can 
be used. 

Claims 

55 1. A microcomputer comprising: . 

a register-set portion provided with a plu- 
rality of register sets having a plurality of regis- 
ters; 
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a first memory means for storing select 
data for selecting said register-sets; 

a register-set selection means for selecting 
said register-sets in accordance with said se- 
lect data stored in said first memory means; 

a second memory means for storing select 
data change data for changing th'e selection of 
said register sets; 

a third memory means for storing, for the 
purpose of reservation, said select data stored 
in said first memory means; and 

an arithmetic means for performing pre- 
determined operations using said select data 
stored in said first memory means and said 
select data change data stored in said second 
memory means and supplying the. results of 
the predetermined operations to said first 
memory means to change said select data. 

2. A microcomputer according to claim 1, wherein 
in said register-set portion, a register set used 
in a main program process and a" register set 
used in an interrupt process ' are "predeter- 
mined; and 

the results of predetermined 1 operations 
conducted using said select data change data 
stored in said second memory means' and said 
select data stored in said first memory means 
directly indicate the register set used in the 
interrupt process. ; " 

3. A microcomputer ac'cording-tb'claim 1 , wherein 
said select data change data stored in said 
second memory means is 4 fixed to a predeter^ 
mined value, and predetermined operations are 
performed between" said select data stored in 
said first memory meahs arid said predeter- 
mined value at every interrupt receiving pro- 
cess. ' ; "*" ; - ; ' ;: " " 

4. A microcomputer according to claim 1, further 
comprising: ' : 

a fourth memory r m£ans for storing select 
data change enable data" indicative of whether 
or not the change of said select data stored by 
said first memory means is permitted; and 

a means for supplying said select data 
change data stored in said second memory 
means to said arithmetic means only in the 
case where in the interrupt receiving process, 
said select data change enable data stored in 
said fourth memory means permits the change 
of said select data. 

5. A microcomputer according to claim 1 , wherein 
said arithmetic means for changing the select 
data is operated such that predetermined oper- 
ations are performed using said select data 



stored in said first memory means and said 
select data change data stored in said second 
memory means at every processing of the 
interrupt reception so' as to render multiple 
5 interrupt process possible, and the results of 

said operations are supplied to said first mem- 
ory so as to change said select data at every 
interrupt process. 

w 6. A microcomputer comprising: 

a register-set portion provided with a plu- 
rality of register sets having a plurality of regis- 
ters; 

a first memory means for storing select 

is data for selecting said register-sets, 

' a register-set selection means for selecting 
said register^sets in accordance with said se- 
lect data stored in said first memory means; 
' l a secbnd memory means for storing Select 

20 data change data for changing the selection of 

said register sets; 

a third memory means for storing, for the 
purpose of reservation, said select data stored 
in said first' memory means when' shifting a 

25 process frorria main program to a subroutine 

program; and 

an arithmetic 'means' for performing pre- 
determined bperatfens using said select data 
stored in said first memory means and said 

30 select data 'change 'data stored in said second 

memory means when 'shifting to process of 
said subroutine program, and supplying the 
results of said operations to said first 1 memory 
means to change said select data. 

35 • ' ; v ' , ' 

7. A J micrdcom : puteV 'acdbrcling to claim' 6f- wherein 
iri : said ! fecjist&r-set portion, a register set used 
iri'the ; hV8ri program process and a register set 
used^ln 'the subroutine program process are 

'4o predetermined, and 

;i ' the results of predetermined operations 

conducted using said select data change data 
stored in said second memory means and said 
select data stored in said first memory means 

45 directly indicate the register set used in the 

subroutine program process. 

8. A microcomputer according to claim 6, wherein 
said select data change data stored in said 

so second memory means is fixed to a predeter- 

mined value, and predetermined operations are 
performed between said select data stored in 
said first memory means and said predeter- 
mined value every shifting of the process to a 

55 subroutine program. 

9. A microcomputer according to claim 6, further 
comprising: 
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a fourth memory means for storing select 
data change enable data indicative of whether 
or not the change of said select data stored in 
said first memory means is permitted; and 

a means for supplying said select data 5 
change data stored in said second memory 
means to said arithmetic means only in the 
case where said select data change enable 
data stored in said fourth memory means per- 
mits the change of said select data when shift- w 
ing a process from a main program to a sub- 
routine program. 
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